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CONVERSION FACTORS

For use of readers who prefer to use metric (International System) 
units, conversion factors for inch-pound units used in this report are listed 
below:

Multiply inch-pound unit By To obtain metric unit

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

gallon per minute 0.06308 liter per second 
(gal/min) (L/s)

million gallons per day 0.04381 cubic meter per second 
(Mgal/d) (m3/ s )

jjational Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum 
derived from a general adjustment of the first-order level nets of both the 
United States and Canada, formerly referred to as "mean sea level."



GEOHYDROLOGY AND SUSCEPTIBILITY OF MAJOR AQUIFERS 
TO SURFACE CONTAMINATION IN ALABAMA; AREA 8

By John C. Scott, Riley H. Cobb, and Rick D. Castleberry

ABSTRACT

The U.S. Geological Survey, in cooperation with the Alabama Department of 
Environmental Management, is conducting a series of geohydrologic studies to 
delineate the major aquifers and their susceptibility to contamination in 
Alabama. This report delineates and describes the geohydrology and suscep 
tibility of the major aquifers to contamination in Area 8 Autauga, Chilton, 
Elmore, Lowndes, and Montgomery Counties.

The major aquifers in the study area are the Eutaw, Gordo, and Coker 
aquifers of Cretaceous age. One or more of these aquifers are sources of 
public water supply in each of the five counties. The recharge areas for 
these aquifers are in Autauga, Chilton, Elmore, and Montgomery Counties. The 
major pumping centers are at the cities of Montgomery and Prattville. Maximum 
ground-water use at Montgomery is more than 30 million gallons per day. 
Maximum ground-water use in the Prattville area is more than 8 million gallons 
per day. Estimated maximum ground-water withdrawal for all uses in the study 
area is about 65 million gallons per day.

Extensive depressions in the potentiometric surface of the Gordo aquifer 
have developed in the vicinities of Montgomery and Prattville. The poten 
tiometric map of the Gordo aquifer indicates that the Alabama River may serve 
as a recharging boundary to the Gordo aquifer along the flood plain of the 
river in the Montgomery-Prattville area. Less-extensive cones of depression 
have developed in the Eutaw and Coker aquifers in the Montgomery area. The 
river also is acting as a recharging boundary to these aquifers where the 
potentiometric surfaces in the aquifers have been lowered.

All recharge areas for the major aquifers are susceptible to contami 
nation from the surface. However, large parts of the recharge areas are in 
rural terrains that are used for timberlands, farms, and pastures, and are 
several miles from pumping centers; areas where there are few sources of con 
tamination. The areas that are highly susceptible to contamination extend 
from Jemison to Clanton in Chilton County where the Coker aquifer generally is 
less than 100 feet below land surface, and the flood plains of the Alabama, 
Coosa, and Tallapoosa Rivers, which are underlain by alluvial deposits that 
are in hydraulic contact with the major aquifers. Within the highly suscep 
tible areas, the areas especially susceptible to contamination are the flood 
plain of the Alabama River in the Montgomery area and the flood plain of the 
Tallapoosa River. Pumpage from the major aquifers in this area has signifi 
cantly lowered the potentiometric surface in the aquifers resulting in a 
downward gradient between the major aquifers and the Alabama River and the 
alluvial deposits underlying the flood plain along the river.



INTRODUCTION

The Alabama Department of Environmental Management (ADEM) is developing a 
comprehensive program to protect aquifers in Alabama from surface contamina 
tion that are defined by the U.S. Environmental Protection Agency (EPA) as 
"Class I" and "Class II" aquifers (U.S. Environmental Protection Agency, 1984). 
The U.S. Geological Survey (USGS), in cooperation with ADEM, is conducting a 
series of geohydrologic studies to delineate the major aquifers in Alabama, 
their recharge areas, and areas susceptible to contamination. This report sum 
marizes these factors for major aquifers in Area 8 Autauga, Chilton, Elmore 
Lowndes, and Montgomery Counties (see plate 1).

Purpose and Scope

The purpose of this report is to describe the geohydrology of the major 
aquifers and their susceptibility to contamination from the surface. Geologic 
and hydrologic data compiled as part of previous investigations provided about 
75 percent of the data used to evaluate the major aquifers in the area. All 
wells used for municipal and rural public water supplies were inventoried, and 
water levels were measured in these wells where possible. Data on water use 
were compiled during the well inventory. Water-level data were used to com 
pile generalized potentiometric maps of the aquifers. Areas susceptible to 
contamination from the surface were delineated partly from topographic maps 
and other available data, and partly from field investigation.

Location and Extent of the Area

The study area is in south-central Alabama and comprises an area of about 
3,430 square miles. The area includes Montgomery, Prattville, Wetumpka, 
Tallassee, Hayneville, Fort Deposit, Clanton, Maplesville, and numerous other 
small towns and communities (plate 1). The total population of the five- 
county area was 316,552 in 1980. The area is partly urban, partly suburban, 
and partly rural. A large part of the population is dependent on ground 
water.

Physical Features

The study area includes parts of several physiographic districts (fig. 
1). The northern part of Chilton County is in the Cahaba Valley and Coosa 
Valley districts of the Alabama Valley and Ridge physiographic section (Sapp 
and Emplaincourt, 1975). This area consists mainly of northeastward-trending 
ridges and valleys. The altitudes.!/ of valley floors are generally about 400 
feet above National Geodetic Vertical Datum of 1929 (NGVD of 1929), and ridge 
tops generally range from 600 to 700 feet above NGVD of 1929. Drainage in the 
area is westward to the Cahaba River and northeastward to the Coosa River.

11 Altitudes, as used In this report, refer to the distance above the NGVD of 1929.
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The eastern part of Chilton County and the northern part of Elmore County 
are in the Northern and Southern Piedmont Upland districts of the Piedmont 
Upland physiographic section. The terrain in these areas is rolling to hilly, 
and some streams are deeply entrenched. Drainage in the Piedmont area of 
Chilton County is generally eastward to the Coosa River. Drainage in the 
Piedmont area of Elmore County is southward and westward to the Coosa River
and eastward to the Tallapoosa River. 1

]
The western and southern parts of Chilton County, the southern part of 

Elmore County, and all except the southernmost part of Autauga County are in 
the Fall-Line Hills district of the East Gulf Coastal Plain physiographic 
section. These areas consist mainly of flat to moderately-rolling sandy, 
uplands dissected by deeply-entrenched southward-flowing streams. The land 
surface ranges in altitude from about 160 feet above NGVD of 1929 at the town 
of Wetumpka to about 850 feet in eastern Chilton County.

The southernmost parts of Autauga and Elmore Counties and the northern 
most parts of Lowndes and Montgomery Counties are in the Alluvial-Deltaic 
Plain district of the East Gulf Coastal Plain physiographic section (fig. 1). 
This area is characterized by broad, flat flood plains and terraces. Much of 
the area is periodically inundated by floods on the Coosa, Tallapoosa, and 
Alabama Rivers. The land surface ranges in altitude from about 130 feet above 
NGVD of 1929 at the town of Benton in northwestern Lowndes County to about 200 
feet on the flood plain of the Tallapoosa River south of the city of Tallassee.

The central parts of Lowndes and Montgomery Counties are in the Black 
Prairie district of the East Gulf Coastal Plain physiographic section. The 
Black Prairie, named for black soil that is common in the area, is a gently- 
to moderately-rolling prairie that is characterized by extensive grasslands, 
but very few trees. The land surface in the area ranges from about 150 to 420 
feet above NGVD of 1929. Drainage in the Black Prairie is generally northward 
and northwestward to the Alabama and Tallapoosa Rivers.

The southern parts of Lowndes and Montgomery Counties are in the Chun- 
nenuggee Hills district of the East Gulf Coastal Plain physiographic section. 
This area is characterized by sandy cuestas that have fairly steep northward- 
facing escarpments and gently- to moderately-rolling backslopes. The land 
surface in the area ranges from about 450 to 600 feet above NGVD of 1929. 
Drainage in the area is northward along the escarpments of the cuestas, but is 
southward along the backslopes.

I
Previous Investigations

Numerous reports that describe the geology and ground-water resources of 
the study area have been published. Information on the geology of the area 
was published as early as 1858 in the second biennial report of the Geological 
Survey of Alabama by Michael Tourney, the first State Geologist (Tourney, 1858). 
A detailed description of the geology of Alabama and a revised geologic map 
were published by the Geological Survey of Alabama in 1926 (Adams and others, 
1926).



The first report on ground water In the area was published In 1907 
(Smith, 1907). Other reports that contain Information on the geology and 
ground-water resources of the area are "Notes on Deposits of Selma and Rlpley 
Age In Alabama" (Monroe, 1941), "The Cretaceous of East-Central Alabama 
(Eargle, 1948), "Geologic Map of the Selma Group In Eastern Alabama" (Eargle, 
1950), "Geology and Ground Water of the Piedmont Area of Alabama" (Baker, 
1957), "Geology and Ground-Water Resources of Montgomery County, Alabama" 
(Knowles and others, 1963), "Ground-Water Resources of Lowndes County, 
Alabama" (Scott, 1957), "Ground-Water Resources of Autauga County, Alabama" 
(Scott, 1960), "Water Availability, Elmore County, Alabama" (Lines, 1975), and 
"Water Availability In Chllton County, Alabama" (Ellard and Wlllmon, 1980).
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GEOHYDROLOGY OF THE STUDY AREA

Geologic formations that crop out in and underlie the study area range in 
age from Cambrian to Quaternary (fig. 2). Metamorphic and igneous rocks crop 
out in eastern Chilton and northern Elmore Counties and underlie all of the 
study area except the northwestern corner of Chilton County. Sedimentary 
rocks of Paleozoic age crop out in the northwestern corner of Chilton County. 
These rocks range in age from Cambrian to Mississippian. Unconsolidated 
sedimentary deposits of Late Cretaceous age crop out in central and southern 
Chilton County, western and southern Elmore County, all of Autauga County, and 
in all but southernmost parts of Lowndes and Montgomery Counties. Sedimentary 
deposits of Tertiary age crop out in the southernmost part of Lowndes County. 
Alluvial and terrace deposits overlie older rocks in and adjacent to the flood 
plains of the Alabama, Coosa, and Tallapoosa Rivers and larger streams in the 
study area. Generalized subsurface sections of formations that underlie the 
study area are shown in figures 3 and 4. The approximate locations of these 
sections are shown in figure 2. A summary of the thickness, lithology, and 
water-bearing properties of each geologic unit underlying the study area is 
given in table 1.

Igneous and Metamorphic Rocks

The igneous and metamorphic rocks exposed in the study area range in age 
from Precambrian to Pennsylvanian (Adams and others, 1926), and consist mainly 
of schist, gneiss, marble, quartzite, and granite. These rocks crop out in 
Chilton and Elmore Counties (see fig. 2) and underlie most of the study area. 
The rocks generally trend northeastward except in northeastern Chilton County 
where thrust faults and intrusive igneous rocks have resulted in an east- 
southeastward trend. Foliation planes in the metamorphic rocks generally dip 
southeastward, but dip northward and northwestward in some places.

The metamorphic rocks, except for marble and metamorphosed dolomite, are 
relatively impermeable, and do not comprise a major aquifer in the study area. 
Wells developed in schist or gneiss generally produce less than 20 gal/min 
(gallons per minute); however, wells developed in marble or dolomite may 
produce 100 gal/min or more at some places.

I 
Paleozoic Rocks

Sedimentary rocks ranging in age from Cambrian to Mississippian crop out 
in the northwestern corner of Chilton County (fig. 2). Geologic units, from 
oldest to youngest, include the Brierfield, Ketona, and Bibb Dolomites of 
Cambrian age; part of the Knox Dolomite of Cambrian and Ordovician age; the 
Longview, Newala, and Little Oak Limestones of Ordovician age; and the Fort 
Payne Chert and Floyd Shale of Mississippian age (Adams and others, 1926). 
These rocks, which crop out in an area of about 50 square miles in north 
western Chilton County, are complexly folded and faulted and, except for the 
Floyd Shale, are deeply weathered. The rocks strike northeastward and 
generally dip southeastward. No large-capacity wells have been drilled in 
this part of Chilton County, but the limestones and dolomites are potential 
sources of large water supplies. For example, a municipal spring discharging



EXPLANATION

GEOLOGIC UNITS

B' Modified from C.D, Sapp and 
J. Ernplalncourt. 19751

A'

10 20 30 40 MILES

10 20 30 40 KILOMETERS

Figure 2. Generalized geologic map 
of the study area.
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from the Brierfield Dolomite at the city of Montevallo in adjacent Shelby 
County flowed at a rate of more than 1,000 gal/min in 1968; and a well 
developed in the Brierfield Dolomite at the University of Montevallo had a 
drawdown in water level of only 32 feet when pumped at 340 gal/min in 1962.

! I

Cretaceous Formations

Sedimentary deposits of Late Cretaceous age overlie the metamorphic and 
igneous rocks or Paleozoic rocks throughout most of the study area (fig. 2). 
These deposits include, from oldest to youngest, the Coker and Gordo 
Formations of the Tuscaloosa Group (Drennen, 1953); the Eutaw Formation; and 
the Mooreville and Demopolis Chalks, the Ripley Formation, the Prairie Bluff 
Chalk, and the Providence Sand of the Selma Group (Drennen, 1953; Eargle, 
1950). These formations strike generally eastward and dip southward 30 to 40 
feet per mile (figs. 3 and 4). , |

Coker Formation

The Coker Formation crops out in western and southern parts of Chilton 
County and the central part of Elmore County (fig. 2). The Coker underlies 
all of the study area south of its area of outcrop, and is one of the major 
aquifers in the study area.

The Coker Formation consists of a basal zone of nonmarine gravel, sand, 
and clay and an upper zone of marine sand and clay beds. In most parts of 
the study area the basal zone is separated from the marine sand beds by 50 
feet or more of clay. A clay zone is usually present at the top of the Coker. 
This clay is a confining layer between the Coker aquifer and the overlying 
Gordo aquifer (figs. 3 and 4). The Coker Formation ranges in thickness from 
less than 100 feet where only the basal beds remain to more than 1,000 feet in 
southernmost parts of the study area.

The basal gravelly zone in the Coker is developed for public water 
supplies for the towns of Jemison, Maplesville, and Thorsby, and the Chilton 
County Water Authority in Chilton County, and for the town of Billingsley in 
Autauga County. This zone is also tapped by municipal wells as far downdip 
as the city of Montgomery.

The marine sand beds in the Coker are tapped by numerous wells in the 
study area. Wells that supply the towns of Elmore, Holtville, Marbury, and 
Deatsville are developed in this zone. The Coker is tapped in conjunction 
with the Eutaw and Gordo aquifers at the cities of Montgomery, Prattville, and 
Millbrook. For this report, the upper and lower permeable zones in the Coker 
Formation comprise the Coker aquifer.

The Coker aquifer has not been developed as a source of water supply 
south of the Montgomery West Well Field. Available data indicate that the 
Coker is a source of potable water in central and southeastern parts of 
Montgomery County, but the water . in southwestern Montgomery County and 
southern Lowndes County may contain more than 1,000 mg/L (milligrams per
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liter) chloride. Wells developed solely in the Coker produce 500 gal/min or 
more at some places. Wells developed in the Coker in conjunction with the 
Gordo and Eutaw aquifers produce as much as 1,000 gal/min in the Montgomery 
West Well Field.

Gordo Formation

The Gordo Formation overlies the Coker Formation and crops out in the 
southern part of Chilton County, the western and southern parts of Elmore 
County, and the northern part of Autauga County (fig. 2). The Gordo consists 
of a basal zone of gravelly sand overlain by alternating lenticular beds of 
sand and varicolored mottled clay. The Gordo ranges in thickness from about 
100 feet at outcrops to more than 300 feet in the subsurface in the southern 
part of the study area.

The Gordo Formation is one of the major aquifers in the study area. It 
is the principal source of water for the city of Prattville, a major source 
for the city of Montgomery, and is the sole source for the town of Autauga- 
ville, Autauga Hills, and the Autauga County Water System. The Gordo is the 
source of all public water supplies in Lowndes County except the town of Fort 
Deposit. The Gordo is not a major aquifer in Chilton and Elmore Counties 
because of its proximity to the land surface.

Wells developed solely in the Gordo aquifer produce from 200 to 500 
gal/min. Wells developed in the Gordo in conjunction with the Eutaw and Coker 
produce as much as 1,000 gal/min. Water in the Gordo aquifer in southern 
Lowndes County contains more than 1,000 mg/L chloride. Limited water-quality 
data for the Gordo aquifer in southern Montgomery County indicate that the 
water is potable in the vicinity of the town of Ramer. The water is probably 
potable in the southeastern part of the county.

Eutaw Formation

The Eutaw Formation overlies the Gordo Formation, and crops out over a 
large part of Autauga County, western and southern parts of Elmore County, and 
in the northern part of Montgomery County (fig. 2). The Eutaw consists of 
upper and lower zones of marine sand separated by a zone of clay. The Eutaw 
Formation ranges in thickness from about 200 to 400 feet where the entire 
formation is present. The lower part of the formation consists of 30 to 50 
feet of glauconitic sand interbedded with sandy clay. The middle part con 
sists of 50 to 150 feet of calcareous clay and sandy clay. The upper part 
consists of as much as 150 feet of massive glauconitic sand interbedded with 
calcareous sandstone and sandy limestone. The formation thins from 400 feet 
in the vicinity of Montgomery to about 250 feet in eastern Montgomery County, 
and the upper zone of sand is generally absent in this area.

The Eutaw Formation is a major aquifer in the vicinity of Montgomery, and 
is a potential aquifer throughout Montgomery County. For this report, the 
upper and lower permeable zones in the Eutaw Formation comprise the Eutaw 
aquifer. The upper sand zone in the Eutaw is a major aquifer for most public 
water systems in the county except the city of Montgomery.
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The Eutaw Formation is not a major aquifer in Chilton and Elmore Counties 
because of its limited areal extent and thinness; is not in Autauga County 
because in most of this area water in the formation contains excessive concen 
trations of iron; and is not in Lowndes County because chloride concentrations 
in the water are more than 1,000 mg/L in most parts of the county.

Wells developed in the lower part of the Eutaw in the Montgomery area 
produce as much as 450 gal/min; wells developed in the upper part of the Eutaw 
reportedly produce as much as 500 gal/min. Wells developed in both the upper 
and lower parts of the Eutaw in central and southern parts of the county may 
have the capacity to produce 700 gal/min or more.

Mooreville Chalk

The Mooreville Chalk overlies the Eutaw Formation, and crops out in 
southern Autauga County, northern Lowndes County, and central Montgomery 
County (fig. 2). The Mooreville consists of about 400 to 500 feet of chalk, 
calcareous clay, sandy clay and limestone. The Arcola Limestone Member of the 
Mooreville, at the top of the unit (not shown in fig. 2), consists of two to 
four thin beds of limestone separated by clay and sandy clay. The Mooreville 
Chalk is relatively impermeable and is not a source of water in the study 
area. The chalk is an upper confining layer for the upper Eutaw aquifer.

Deraopolis Chalk

The Demopolis Chalk overlies the Mooreville Chalk, and crops out in 
central Lowndes County and southern Montgomery County (fig. 2). The Demopolis 
consists of about 400 to 450 feet of chalk, calcareous clay, and sandy clay. 
The Demopolis merges laterally with the Cusseta Sand Member of the Ripley 
Formation in southeastern Montgomery County.

In a small area between the towns of Pine Level and Ramer the Demopolis 
underlies and overlies an eastward-trending tongue of the Cusseta Sand Member. 
Eastward from Pine Level the Demopolis thins and grades from chalk to calca 
reous sandy clay as the Cusseta thickens. The Demopolis is relatively imper 
meable and is not an aquifer in the study area.

Ripley Formation

The Ripley Formation overlies the Demopolis Chalk and crops out in 
southern Lowndes and Montgomery Counties (fig. 2). In Montgomery County the 
Ripley is divided into a lower Cusaeta Sand Member and an upper unnamed 
member. The Cusseta Sand Member merges into the upper part of the Demopolis 
Chalk in southeastern Montgomery County, and is not present from U.S. Highway 
331 westward. The Cusseta Sand Member consists of 100 to 120 feet of fossili- 
ferous sand, calcareous sandstone and sandy chalk. The upper unnamed member 
of the Ripley overlies the Cusseta Sand Member in southeastern Montgomery 
County, and overlies the Demopolis Chalk in southwestern Montgomery County and 
southern Lowndes County. The upper member consists of sand, sandy clay, silty
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fossiliferous clay, and calcareous sandstone beds. The Ripley ranges in 
thickness from about 200 feet in southwestern Lowndes County to 300 feet in 
southeastern Montgomery County.

The Ripley Formation is not a major aquifer in the study area, but is a 
major aquifer south of the study area. The town of Fort Deposit in the 
southern part of Lowndes County uses the Ripley aquifer, but the town's wells 
are located downdip in Butler County. Fort Deposit formerly pumped water from 
the Ripley using wells located in the town, but relocated their wells in 
Butler County to take advantage of the higher well production and less- 
mineralized water.

Prairie Bluff Chalk

The Prairie Bluff Chalk overlies the Ripley Formation and crops out in 
southern Lowndes and Montgomery Counties (fig. 2). The Prairie Bluff consists 
of fossiliferous sandy chalk and calcareous sandy clay. The Prairie Bluff is 
about 100 feet thick in south central Montgomery County, but thins eastward to 
about 40 feet in southeastern Montgomery County where it merges with the 
Perote Member of the Providence Sand. The Prairie Bluff also thins westward 
from south central Montgomery County, and is only about 60 feet thick in 
southwestern Lowndes County. The Prairie Bluff is relatively impermeable, and 
is not an aquifer in the study area.

Providence Sand

The Providence Sand overlies the Prairie Bluff Chalk, and crops out in 
southern Montgomery and southeastern Lowndes Counties (fig. 2). The Providence 
is divided into a lower Perote Member and an upper unnamed member. The Perote 
Member consists of laminated carbonaceous fossiliferous silty sand and silty 
clay. The Perote generally ranges in thickness from 60 to 100 feet in 
southern Montgomery County. The upper unnamed member consists of about 100 
feet of coarse poorly sorted cross-bedded sand interbedded with thick beds of 
silty clay. Both members thin westward in Montgomery County, and are not pre 
sent west of the town of Fort Deposit in Lowndes County.

The Providence Sand is not a major aquifer in the study area. The Perote 
Member is relatively impermeable, and is not considered to be a major aquifer 
in Alabama. The upper unnamed member is a major aquifer in southeast Alabama, 
especially in Coffee, Dale, Henry, and Houston Counties.

Tertiary Formations

Tertiary deposits in the study area are limited to the Clayton Formation 
of Paleocene age. The Clayton Formation overlies the Providence Sand in 
Montgomery County and the southeastern corner of Lowndes County, and overlies 
the Prairie Bluff Chalk westward from the town of Fort Deposit in Lowndes 
County. Only weathered basal beds of the Clayton are present in Montgomery 
County and are not shown in figure 2. These beds consist of deeply weathered
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sand and residual sandy clay and chert fragments and boulders. In Lowndes 
County the Clayton consists of calcareous fossiliferous silty clay, chalk, and 
sandy limestone and silts tone. The Clayton is as much as 150 feet thick in 
southwestern Lowndes County (fig. 2).

The Clayton is not a major aquifer in the study area, but is a major 
aquifer in southeastern Alabama. The Clayton in southwestern Lowndes County 
is relatively impermeable and is not an aquifer. The unit grades eastward 
from silt, silty clay, and silty limestone to sand and relatively-pure 
limestone south and southeast of Montgomery County.

Quaternary Deposits

Quaternary alluvial deposits overlie older formations throughout a large 
part of the study area (fig. 2). These deposits, which underlie flood plains 
of present and ancestrial large streams, consist mainly of gravel, sand, silt, 
and clay. Alluvial deposits along the flood plains of the Alabama, Coosa, and 
Tallapoosa Rivers are shown on the geologic map (fig. 2). Remnants of older 
alluvial deposits (usually mapped as high terrace deposits) are not shown on 
the geologic map, but form relatively flat uplands in several parts of the 
study area. The alluvial deposits generally range in thickness from 30 to 50 
feet, but are as much as 80 feet thick in some places.

The alluvial deposits are a potential source of large water supplies in 
the flood plains of the Alabama, Coosa, and Tallapoosa Rivers, but generally 
are not developed for public water supplies. A few municipal wells in 
Montgomery North Well Field are screened in the alluvium and the underlying 
basal part of the Eutaw Formation, which is hydraulically connected with the 
alluvium.
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HYDROLOGY OF THE MAJOR AQUIFERS

The major aquifers in the study area are sand and gravel beds in the 
Eutaw, Gordo, and Coker Formations (figs. 3 and 4). These aquifers crop 
out in Autauga, Chilton, Elmore, and Montgomery Counties, and underlie most of 
the study area. Water in these aquifers occurs under artesian conditions in 
most parts of the study area. Recharge areas for the major aquifers and areas 
susceptible to surface contamination are shown on plate 1. Also shown on 
plate 1 are locations of public water-supply wells and areas of major 
withdrawals as indicated by depressions in the potentiometric surface, as near 
Montgomery and Prattville. Construction of wells, water levels, and other 
pertinent well data are given in table 2.

Recharge and Movement of Ground Water

The source of recharge to the major aquifers is rainfall. Average annual 
rainfall is about 50 inches per year, but a large part runs off during and 
directly after rainstorms. Most of the remainder is returned to the 
atmosphere by evaporation and transpiration of trees and other plants; a small 
part infiltrates to the water table to recharge aquifers. Knowles and others 
(1963) estimated that, based on the low flow of streams, recharge to the 
Coker, Gordo, and Eutaw aquifers in the Montgomery area is at least 4 to 5 
inches per year. The recharge areas for the Eutaw and Gordo aquifers are in 
Autauga, Chilton, Elmore, and Montgomery Counties (plate 1). The recharge 
area for the Coker aquifer is mainly in Chilton and Elmore Counties (plate 1). 
These recharge areas consist largely of rolling sand hills, part of which are 
wooded and part cultivated. In Autauga and Elmore Counties remnants of high 
terrace deposits overlie significant parts of the recharge areas for the 
aquifers. These terrace remnants form relatively flat, permeable landscapes 
that enhance infiltration and increase recharge to the aquifers. Alluvial 
deposits overlie the major aquifers along the flood plains in the Alabama, 
Coosa, and Tallapoosa Rivers. These permeable deposits provide recharge to 
the aquifers, especially in areas where the potentiometric surface of the 
water in the aquifers is lowered by large withdrawals of ground water. Water 
moves downdip from areas of recharge to areas of natural discharge or areas of 
ground-water withdrawals, generally perpendicular to the potentiometric con 
tour lines shown on plate 1.

Natural Discharge and Ground-Water Withdrawals

A large part of the recharge discharges through seeps and springs to 
provide the base (dry weather) flow of streams. This natural discharge is 
especially notable in Autauga County where southward-flowing streams have cut 
deeply into the recharge areas of the aquifers. A significant part of the 
recharge is also discharged to the rivers that are entrenched into the 
aquifers.
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Most of the remainder of the recharge is discharged through wells, mainly 
at large pumping centers. The largest pumping center in the study area is the 
city of Montgomery. The combined capacity of Montgomery's North and West Well 
Fields (see figs. 5 and 6) is more than 30 Mgal/d. The average pumpage from 
the well fields in 1985 was about 11 Mgal/d; however, the well fields were 
pumped near capacity on peak-demand days during the year. Pumpage from the 
well fields will likely increase during the next 5 to 10 years because 
Montgomery's surface water plant, which has a capacity of about 20 Mgal/d, 
presently runs at capacity most of the time. The peak demand on the municipal 
system was about 50 Mgal/d in 1986.

Other large pumping centers and their estimated capacities are 
Prattville, 4 Mgal/d; Millbrook, 1 Mgal/d; Elmore, 1 Mgal/d; Chilton County 
Water Authority, 2 Mgal/d; Union Camp Corporation, 4 Mgal/d; General Electric 
Corporation, 4 Mgal/d; rural water systems in Montgomery County, 4 Mgal/d; 
public water systems in Lowndes County (exclusive of the town of Fort 
Deposit), 4 Mgal/d; and rural water systems in Autauga County, 4 Mgal/d. The 
town of Fort Deposit withdraws water from an aquifer that is outside the study 
area.

Water is also discharged by wells used for domestic stock, industrial, 
and irrigation purposes. The amount of water used for these purposes is 
estimated to be 5 to 10 Mgal/d. A significant amount of water is wasted 
through flowing wells. For example, about 1 Mgal/d was discharging through 
flowing wells in Autauga County in 1959 (Scott, 1960). Smaller amounts are 
discharged through flowing wells in Chilton, Elmore, Lowndes, and Montgomery 
Counties.

Total maximum withdrawals of ground water for all uses in the study area 
in 1986 are estimated to be about 65 Mgal/d. Converted to inches per year for 
the total recharge areas for the three major aquifers (estimated to be about 
950,000 acres), these withdrawals are equal to about 0.9 inch of recharge 
per year.

Effects of Withdrawals from the Aquifers

Large long-term withdrawals of water from the major aquifers have 
resulted in formation of depressions on the potentiometric surface of the 
aquifers. Extensive depressions have formed in the Gordo aquifer in the 
vicinities of Montgomery's West Well Field and Prattville (see fig. 7). 
Less-extensive depressions have formed in the Eutaw and Coker aquifers in the 
Montgomery area (figs. 8 and 9) and a depression is forming in the Coker 
aquifer in the vicinity of the town of Elmore (fig» 9).
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The Alabama River and its flood plain appear to be a hydrologic boundary 
for the Gordo aquifer (fig. 7). The potentiometric map for the Gordo aquifer 
indicates that either a reduction in natural discharge from the aquifer to the 
river, vertical leakage from the river and the alluvium to the aquifer, or a 
combination of the two, is preventing convergence of the cones of depression 
that have developed in the Montgomery and Prattville areas. If the Gordo 
aquifer is being recharged from the river and the flood plain, the Eutaw 
aquifer is also being recharged in the Montgomery area where the potentio 
metric surface in the Eutaw has been lowered by pumpage (fig. 10). The Coker 
aquifer also may be affected by recharge entering the aquifer system from the 
river and the flood plain in the Montgomery area where the potentiometric sur 
face has been lowered by pumpage.

Outside the Montgomery and Prattville areas the potentiometric surfaces 
of the Gordo and Coker aquifers are similar, and potentiometric contour lines 
show the combined potentiometric surface of the Gordo and Coker aquifers 
(see plate 1).
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aquifer in the vicinities of Montgomery and Prattville in 1985.
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SUSCEPTIBILITY OF THE AQUIFERS TO SURFACE CONTAMINATION

All of the areas of recharge for the major aquifers in the study area are 
susceptible to surface contamination (plate 1). However, throughout a large 
part of the study area, the recharge areas are in rural terrains that are used 
for timberlands, farms, or pastures. These recharge areas are several miles 
from areas where withdrawals are being made, and consist of sand hills and 
intermediate streams except where high terrace deposits have resulted in 
relatively-flat landscapes.

The areas highly susceptible to contamination from the surface are 1) the 
area from Jemison southeastward to Clanton, and 2) the flood plains of the 
Alabama, Coosa, and Tallapoosa Rivers (see plate 1). The Jemison-Clanton area 
is a relatively flat terrain that is underlain by the basal part of the Coker 
aquifer. Public water-supply wells in Jemison and Thorsby are screened in 
this aquifer less than 100 feet below land surface (see table 2). Some beds 
of clay are present between the surface and the top of the aquifer. However, 
depressions on the water surface in the aquifer caused by pumpage could induce 
vertical leakage from the surface to the aquifer.

The flood plains of the Alabama, Coosa, and Tallapoosa Rivers are low, 
flat terrains that are underlain by alluvial gravel, sand, and clay. The 
Eutaw, Gordo, and Coker aquifers underlie the alluvial deposits in the area 
between Wetumpka and Montgomery, and along the flood plain of the Tallapoosa 
River (plate 1). The Eutaw aquifer underlies the alluvial deposits along the 
flood plain of the Alabama River from Montgomery westward to Benton. The 
major aquifers are overlain by, and are in hydraulic contact with the highly- 
permeable alluvial sand and gravel. The alluvial sediments permit water to 
move downward from the land surface to the aquifers, especially in areas where 
the potentiometric surfaces in the aquifers have been lowered by pumpage.

Depressions have formed on the potentiometric surfaces of all three major 
aquifers in the Montgomery area. Several municipal wells less than 100 feet 
deep and screened in river alluvium and the Eutaw aquifer are pumped in the 
Montgomery North Well Field, and several wells in the Montgomery West Well 
Field are screened in the Eutaw aquifer at depths of 150 to 200 feet. Some of 
the public water-supply wells in the vicinities of Millbrook and Elmore are 
screened at depths just below 100 feet.

Pumpage along the flood plain of the Alabama River west of Montgomery and 
along the flood plain of the Tallapoosa River is presently minimal. However, 
future purapage in these areas could result in the formation of depressions in 
the potentiometric surfaces of the major aquifers. Therefore, these areas are 
assumed to be especially highly susceptible to contamination from the surface.
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SUMMARY AND CONCLUSIONS

The major aquifers in Area 8 in south-central Alabama are the Eutaw, 
Gordo, and Coker aquifers. The recharge areas for these aquifers are in 
Chilton, Autauga, Elmore, and Montgomery Counties. The aquifers underlie most 
of the study area. The aquifers consist of sand and gravel beds, and water in 
the aquifers occurs under artesian conditions in most parts of the area.

The Eutaw aquifer is a major source of public water supplies in Montgomery 
County. The aquifer is a partial source of water for the city of Montgomery, 
and the exclusive source of water for rural public water supplies in central 
and southern parts of the county.

The Gordo aquifer is a major source of public water supplies in Autauga 
and Montgomery Counties, and is the exclusive source of public water supplies 
in Lowndes County. The Gordo is pumped extensively at the cities of Montgomery 
and Prattville, and is the sole source of water for the Autaugaville, Autauga 
Hills, and Autauga County water systems.

The Coker aquifer is pumped extensively in conjunction with the Eutaw and 
Gordo aquifers at Montgomery and Prattville. It is used exclusively by the 
Billingsley, Jemison, Maplesville, and Thorsby water systems, and by the 
Chilton County water system. The Coker is also the source of water for the 
towns of Elmore, Holtville, Marbury, and several other water systems in Elmore 
County.

The largest pumping centers in the study area are Montgomery and 
Prattville. Maximum ground-water pumpage at Montgomery is more than 30 
Mgal/d. Maximum pumpage in the Prattville area is more than 8 Mgal/d. 
Maximum ground-water withdrawals for all uses in the study area was estimated 
to be about 65 Mgal/d in 1985.

Extensive depressions have developed in the potentiometric surface of the 
Gordo aquifer in the vicinities of Montgomery and Prattville. Vertical 
leakage from the Alabama River and alluvial deposits on the flood plain of the 
river has apparently prevented convergence of these depressions. Less- 
extensive depressions have developed in the Eutaw and Coker aquifers in the 
Montgomery area.

All the recharge areas for the major aquifers are susceptible to surface 
contamination. Throughout a large part of the study area, however, the 
recharge areas are in rural terrains that are used for timberlands, farms, 
and pastures, and are several miles from pumping centers. The areas highly 
susceptible to contamination are 1) from Jemison to Clanton in Chilton County 
where the Coker aquifer is generally less than 100 feet below land surface, 
and 2) the flood plains of the Alabama, Coosa, and Tallapoosa Rivers which are 
underlain by alluvial sediments that are in hydraulic contact with the major 
aquifers. Within the highly susceptible areas, the areas that are especially 
susceptible to contamination are the flood plain of the Alabama River in the 
Montgomery area and the flood plain of the Tallapoosa River. In this area 
pumpage from the major aquifers has significantly lowered the potentiometric 
surface in the aquifers. The lowering of the potentiometric surface in the 
major aquifers has resulted in vertical leakage from the river and the 
alluvial deposits to the major aquifers.
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